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                               Ballad of the MUX 
                  (to the tune of the Chicken Dance) 
 

Yeah, we’re tryn’ ta fix the MUX. 
Flight is chewing hockey pux, 
But I’ll betcha 50 bux 
The MUX just SUX. 
 
The procedure is in flux, 
INCO’s lining up his dux, 
But I’ll bet my finest tux, 
The MUX just SUX. 

Sure as any chicken clux, 
We discovered that the crux 
of the matter is the MUX 
‘Cause it just sux! 
 
Yeah, this ditty really trux 
Though the FAO upchux. 
Shoulda spent a few more bux 
On that darned MUX! 
 
Shux! 
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1. Post-Sleep Cryo Config 24 

 25 

26 

27 
28 

29 
30 
31 

32 
33 

For today's Post-Sleep cryo config, O2 tanks 1 and 2 will be active and H2 Tanks 1 
and 4 will be active. 
  
R1      O2,H2 MANF VLV TK1 (two) - OP (tb-OP) 
             O2 TK2 HTRS A,B (two) - AUTO 
  
A15    CRYO TK5 HTR O2 A - OFF 

  
Pre-Sleep Cryo Config 34 

35 

36 
37 

38 

39 
40 

41 

42 

43 

44 

45 
46 

 
√MCC for deltas prior to configuring for Pre-Sleep. 
  
For tonight's Pre-Sleep cryo config, Manifold 2 will be closed with O2 tanks 2 and 5 
and H2 Tanks 2 and 4 active. 
  
A15    CRYO TK5 HTR O2 A - AUTO 
                              
R1      O2,H2 TK1 HTRS A,B (four) - OFF 
          H2 TK2 HTRS A,B (two) - AUTO                           
          O2,H2 MANF VLV TK2 (two) - CL (tb-CL) 

 
2. Updated LiOH Cue Card 47 

Message 62 contains an updated LiOH Cue Card.  MCC will continue to monitor CO2 
levels for the potential to save LiOH cans as agreed pre-flight. 

48 
49 
50  

END OF PAGE 1 OF 14, MSG 057A (22-0686A) 
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MSG 057A (22-0686A) - FD06 FLIGHT PLAN REVISION 

END OF PAGE 2 OF 14, MSG 057A (22-0686A) 

1  
3. Condensate CWC Check 2 

To assist in our condensate changeout planning, please provide an estimate of how full 
condensate bag s/n 5030 is at your convenience. 

3 
4 
5  

4. ECLSS Airlock Questions 6 
Bob and Nick, were you comfortable with the A/L temperature during your campout 
sleep?  If not, please let us know how to adjust it and we'll take care of that.  We'll even 
take deg F or deg C. 

7 
8 
9 

10   
5. CSA-O2 Labeling 11 

Starting today you'll be performing activities that require CSA-O2 checks behind closeout 
panels. You may notice some procedures have you check the labels on the CSA-O2s as 
a reference to acceptable O2 ranges and some procedures have you call down to MCC-
H to perform the verification. We'd like to apologize up front for the mixed configuration. 
The work associated with labeling the CSA-O2s was only recently completed, thus only 
a portion of our procedures have incorporated the use of those labels. We are working to 
migrate all procedures to reference the labels and not require communication with MCC-
H, hence for your activities, you may use the CSA-O2 labels for all verification steps. 

12 
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6. REPLACE PAGES 2-18 THROUGH 2-21 and 3-56 THROUGH 3-63. 21 
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MSG 058 - FD06 MISSION SUMMARY 

 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

Good Morning Endeavour!!!! 
 
Fantastic EVA yesterday- and that about sums it up!!!! 
 
On the timeline today you will notice a few changes.  Robotics have been moved to the 
morning because there is no focused inspection and transfer ops been deleted.  EMU re-
sizing and power harness R&R have been added since there was the fan problem seen in 
EV2’s suit. 
 
Have a great time today entering your new room!!! 
 
 
YOUR CURRENT ORBIT IS: 188 X 182 NM 
 
NOTAMS:  NOTAMS - TWO CHANGES (DELETED DOV AND FOK). 16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

 
EDW -  TEMP RWY IN USE.  PERM RWY CLOSED FOR CONSTRUCTION. 
EDW -  LAKEBED RWYS RED. 
NOR - LAKEBED RWYS USABLE.  DRYING OUT. 
WAL- CLOSED. 
ZZA - ARRESTING NET INSTALLED 40M FROM END OF RWY 30L. 
ESN - RWY 03R/21L CLOSED. 03L/21R USABLE. 
GUA - RWY 06L/24R RWY END LIGHTS OUT OF SERVICE. 
PTN - CLOSED FOR RUNWAY CONSTRUCTION. 
IKF - NOT USABLE.  NO AGREEMENT. 
BEN - NOT RECOMMENDED/NOT SUPPORTED. 

  
NEXT 2 PLS OPPORTUNITIES: 29 

30 
31 
32 
33 
34 

 
EDT22R ORB 79 – 4/23:04 SKC  7 270/5P7  
KSC33 ORB 93 – 5/20:22   SKC  7 320/8P13 
 
 
OMS TANK FAIL CAPABILITY: 35 

36 
37 
38 
39 

 
L OMS FAILS:  NO 
R OMS FAILS: NO 
 
LEAKING OMS PRPLT BURN: 40 

41 
42 
43 
44 

 
L OMS LEAK:        ALWAYS BURN RETROGRADE 
R OMS LEAK:       ALWAYS BURN RETROGRADE 
 
OMS QUANTITIES(%) 45 

46 
47 
48 
49 
50 
51 

 
L OMS OX = 30.2 R OMS OX = 31.4 
 FU = 29.9 FU = 31.2 
 
Subtract interconnect counter for current OMS quantities. 
 

END OF PAGE 1 OF 2, MSG 058 
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MSG 058 - FD06 MISSION SUMMARY 

END OF PAGE 2 OF 2, MSG 058 

DELTA V AVAILABLE: 1 
2 
3 

                            
OMS         320 FPS 
ARCS (TOTAL ABOVE QTY1)  44 FPS 4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

 
TOTAL IN THE AFT 364 FPS  
 
ARCS (TOTAL ABOVE QTY2) 78 FPS 
FRCS (ABOVE QTY 1) 32 FPS 
 
AFT QTY 1 82 % 
AFT QTY 2 44 % 
 
 
SYSTEM FAILURE IMPACT WORK AROUND 

EVA 1  During EVA 1, telemetry 
on EMU 3005 (Pk) 
indicated lower than 
expected Fan RPMs.  

EMU 3005 is currently 
no-go for EVAs while 
suit data is being 
evaluated by 
Engineering. 

EMU 3004 will be 
resized for use by EV2 
for subsequent EVAs. 
(This will also require a 
swap of the REBA 
Power Harness to regain 
WVS and glove 
heaters.) 
Note: EMU rotation plan 
is being evaluated.

EVA 2  Post EVA 1, EV2 
reported water droplets  
in helmet and  in LTA. 

None. A slightly warmer TCV 
setting during ingress 
may preclude water 
drops forming when 
transitioning to vehicle 
cooling. 

EVA 3  EV1 (Be) reported 
degraded audio in his 
primary EVA comm cap 
during EVA 1 ingress.

None. Backup comm cap 
(BE2) was checked post 
EVA and will be used for 
future EVAs. 

 15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
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MSG 062 - LIOH CUE CARD UPDATE 

END OF PAGE 1 OF 2, MSG 062 

1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

39 
40 
41 

 130 
FLIGHT DAY 3 DOCKING 

ORBITER with ISS 
                          CO2 ABSORBER REPLACEMENT 
                                 (6 crewmembers/Single Shift/FD 1-15) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FLIGHT DAY POS A POS B CK CMPLT 
LAUNCH 1 2  

PRE FD01 " "  

POST FD02  3 4  

PRE FD02 5 "  

POST FD03 6 7 DOCKING 

PRE FD03  " 8  

POST FD04 " "  

PRE FD04 9 "  

POST FD05 " “ EVA1 

PRE FD05 “ 10  

POST FD06 11 “  

PRE FD06 “ 12  

POST FD07 13 “ EVA2 

MID FD07 “ 14  

PRE FD07 15 “  

POST FD08 " "  

PRE FD08 " 16  

POST FD09  17 " EVA3 

PRE FD09 " 18  

POST FD10  " "  

PRE FD10  19 "  

POST FD11 " "  

MID FD11 20* 21* ODS HATCH CL 

PRE FD11  " "  

POST FD12 STS-128 ___* STS-128 ___ UNDOCK 

PRE FD12 STS-128 ___ "  

POST FD13 STS-128 ___ STS-128 ___*  

PRE FD13 " STS-128 ___  

POST FD14 STS-128 ___* STS-128 ___ EOM 

PRE FD14 33 "  

POST FD15 34 35* EOM+1 

 

*Re-bag and seal LiOH cans w/ Gray Tape and stow.   
(Locations of canisters on back) 

 
NOTE 42 

43 
44 
45 
46 
47 
48 

This card is specifically used for the STS-130 mission with the orbiter 
conducting single shift ops with a shuttle crew size of 6 and an ISS crew 
size of 5.  Changeout scheme reflects FD3 docking with ISS, Vozdukh and 
CDRA (activated in dual-bed mode) during docked ops, and undocking on 
FD12.  ODS hatch closure will be worked the night before undocking. 
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MSG 062 - LIOH CUE CARD UPDATE 

END OF PAGE 2 OF 2, MSG 062 

1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

130 
   Back of LiOH Cue Card 

 
BACK OF ‘FLIGHT DAY 3 DOCKING      

ORBITER with ISS 
      CO2 ABSORBER REPLACEMENT’ 

        
 
 
 
 
 
 

 

FLIGHT DAY POS A POS B CK CMPLT 
PRE FD15 " 36  

POST FD16 37* 38 EOM+2 

PRE FD16 39 "  

POST FD17 40 41 EOM+3 

 
 
 
 
 
 
 
 
 

LIOH CANISTER STOWAGE LOCATIONS 
 

ASCENT STOWAGE LOCATIONS 26 
Orbiter: 27 

28 
29 
30 
31 

  MD52M (LiOH Box): Cans 1-31* 
  
Cans 33-41 Node 3 

 
ENTRY (EOM) STOWAGE LOCATIONS 32 

Orbiter: 33 
34 
35 
36 
37 
38 
39 
40 

  MD52M (LiOH Box): Cans 1-31* 
  
Cans 33-41 TBD 
  
*2 LiOH cans installed in LiOH slots A and B 
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MSG 063 - FD06 CREW CHOICE DOWNLINK 

 1 

TDRS AOS LOS Delta (min) Notes 
W-171 5/01:04 5/01:34 30  
W-171 5/02:38 5/03:10 32  

 2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

Note: Please notify MCC-H 10 minutes prior to the event to allow for ground network 
configuration. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

END OF PAGE 1 OF 1, MSG 063 
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MSG 066  (22-0693) - FD06 EVA DELTAS 
Page 1 of 1 

Bob and Nick, 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 

44 
45 
46 

  
Great work getting those get-aheads accomplished on EVA 1. With regards to that, we have 
a few pen and inks for your procedures on EVA 2. Also, with the loss of the tether loop on 
Nick's glove we have a small change to Nick's tool config for EVA 2 & EVA 3.  
  
We also wanted to let you know that we're looking into a low RPM signature seen on Nick's 
suit during EVA 1.  We saw the RPMs start at about 19,200 RPM, then drop to about 18,800 
for a few hours, and then go back up to 19,200 for the last hour.  We're not sure right now 
why this is happening, so for now EMU 3005 is NO GO for EVA.  That means that we'll need 
to resize EMU 3004 for Nick to use for EVA 2.  Since 3004 has the bad power harness, we'll 
also have you do a power harness R&R and replace the bad one with a good one on ISS.  
You'll see the resize in MSG 070 EMU 3004 Resize for Nick, and the harness R&R in MSG 
071 EMU 3004 Power Harness Removal and Installation.  We've scheduled you 2.5 hours 
today to do this.  It should take about 2 hours for the resize and harness R&R, 10 min for 
REBA installation, and 20 minutes for REBA checkout.  
  
  
EVA Checklist Pen and Inks: 
  
For EVA 2 procedures delete the following that were completed on EVA1: 
     - FS 7-60 EV1 Step 13 
     - FS 7-60 EV2 Step 11 
     - FS 7-61 EV2 Step 2 
     - FS 7-67 EV1 Steps 7-11 
     - FS 7-69 EV1 Step 17 
There will not be a replan for EVA 2, if time available plan to move on to the get-aheads list. 
  
For EVA 2 Tool Config on EV2 due to loss of tether loop change the following: 
     - FS 7-56 EV2 
           WAS: Adj Equip Tether (L wrist) 
           IS: T-bar 
                     Adj Equip Tether 
  
Remove the tape from your trash bags, stow in trash.  Verify zippers are closed and reinstall 
on T-bars. 
  
For EVA 3 Tool Config on EV2 due to loss of tether loop change the following: 
      - FS 7-93 EV2 
           WAS: Adj Equip Tether (L wrist) 
           IS: T-bar 
                     Adj Equip Tether 
  

On the CONSUMABLES TRACKING CUE CARD & FS CC 10-15,  
In the EMU column, in row, EVA2, EV2 change 3005 to 3004. 
In the EMU column, in row, EVA3, EV2 change 3005 to 3004. 

 
 
 

Page 1 of 1, MSG 066 (22-0693) 
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MSG 067  (22-0692) - LIOH TRANSFER 

Page 1 of 2 

1  
OBJECTIVE:  2 

3 

4 

5 

6 

Swap 9 unused LiOH cans from Node 3 with 9 used cans from the shuttle LiOH box.  Also 
swap 8 new LiOH cans from the shuttle LiOH box with 8 older, unused cans from the ISS 
USOS LiOH Contingency Reserve.  All LiOH cans on ISS should have blue socks. 
 

 7 
8 

9 

Figure 1: NOD3 ISP Layouts-Launch 
 
Node 3 LiOH Swap 10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 

22 

23 

24 

 
1. Unstrap 2.0 CTB: EVA / LiOH (s/n 1102) from NOD3D5_D2.  Strap foam wedges 

surrounding the CTB back to the D2 location. 
 

2. Remove four CWCs from CTB and temp stow back on the D2 location (ISP Stowage 
Transfer procedure will retrieve these CWCs). 
 

3. Unstrap 2.0 CTB: LiOH (s/n 1032) from NOD3D4_J1.  Strap foam wedges 
surrounding the CTB back to the J1 location. 

 
4. Exchange LiOH cans per the tables (as described below): 

• Swap 9 used STS-130/20A cans (1-9) from the LiOH box with 9 new STS-
130/20A cans (33-41) in CTBs in Node 3. 

• Transfer blue socks from new cans onto the used cans. 

Page 1 of 2, MSG 067 (22-0692) 
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MSG 067  (22-0692) - LIOH TRANSFER 

Page 2 of 2 

Page 2 of 2, MSG 067 (22-0692) 

1  
From the Middeck 2 

3  
LiOH Can Initial Location Final Location 
STS-130/20A cans 1-3 Shuttle LiOH Box 2.0 CTB: EVA/LiOH (s/n 

1102) 
STS-130/20A cans 4-9 Shuttle LiOH Box 2.0 CTB: LiOH (s/n 1032) 

 4 

From ISS 5 

6  
LiOH Can Initial Location Final Location 
STS-130/20A cans 39-
41 

2.0 CTB: EVA/LiOH (s/n 
1102) 

Shuttle LiOH Box 

STS-130/20A cans 33-
38 

2.0 CTB: LiOH (s/n 1032) Shuttle LiOH Box 

 7 

9 

10 
11 

5. Remove yellow labels from CTBs.  Re-label as “Used STS-130/20A LiOH cans 1-3 8 

(4-9)” 
6. Stow CTBs at NOD3A2.   

 
ISS USOS LiOH Contingency Reserve Swap 12 

13 
14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

 
7. Exchange LiOH cans per the table (as described below): 

• Swap 8 new STS-130/20A cans (24-31) from the LiOH box (verify cans have 
socks) with 8 older, unused STS-128/17A cans (48-52, 70-72). STS-128/17A 
cans 48-52, 70, and 71 can be found in the ISS USOS LiOH Contingency 
Reserve. 

• STS-128/17A can 72 can be found in the ISS Post Fire Kit at NOD1P4_B2. 
Replace this can with any STS-129/ULF3 can from the ISS USOS LiOH 
Contingency Reserve and report decal number to MCC-H. 

• Remove socks from the STS-128/17A cans and stow in a ziplock in the LiOH 
box. 

 
LiOH Can Initial Location Final Location 
STS-130/20A cans 24-31 Shuttle LiOH Box NOD1S4_D2 
STS-128/17A cans 48-52 & 70-71 NOD1S4_D2 Shuttle LiOH Box 
STS-128/17A can 72 NOD1P4_B2 Shuttle LiOH Box 
STS-129/ULF3 can TBD NOD1S4_D2 NOD1P4_B2 

 25 
Complete Transfer List Paperwork 26 

27 
28 
29 

30 

 
8. Mark Transfer List items 44, 44.1, 48, 48.3, 802, 803, 736 complete. 
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MSG 069A ‐ BIOCIDE ADDITION 

 1 

Perform the following actions from CWC FILL (ORB OPS, CWC OPS), p. 10-2, using the 
Silver Biocide Addition Table below.  This will add Silver Biocide to two CWCs (S/Ns 1068 & 
1089) that did not receive it on STS-129/ULF3. 

2 

3 

4 

5  
EQUIPMENT PREPARATION 6 

7 

8 

9 

10 

 
Unstow CWC S/Ns 1068 and 1089, which are pregathered at NOD2O2, and Silver 
Biocide Kit S/N 1001, which is temp stowed near the galley. 
 
CWC FILL INITIATION 11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

 
Report to MCC prior to connecting the CWC. 
 
Perform Steps 1 through 3 to initiate flow into CWC.  Flow is required to evenly 
distribute Biocide throughout the CWC. 
 
Perform Step 5 to add the Silver Biocide using Silver Biocide Kit S/N 1001 and 
immediately proceed to Fill Termination. 
 
CWC FILL TERMINATION 21 

22 

23 

24 

25 

26 

27 

28 

 
Perform Step 2 to terminate flow.  Report to MCC when complete. 
 
Return CWCs to original stowage locations. 

 
 
 

SILVER BIOCIDE ADDITION TABLE 29 

30 

31 

32 

 

 

  INIT  TERM    
        

CWC 
S/N 

Obtain from 
Stowage 
Location 

Disinfect 
QDs 

Silver 
Biocide 

Kit 

Report 
Term 

to 
MCC 

Cap 
Water 

Transfer 
Hose 

Verify 
Label in 
Window 

Return to 
Stowage Location 

1068  NOD2O2   
S/N 1001  

   N/A  Green      NOD2O2  

1089  NOD2O2   
S/N 1001  

   Green     NOD2O2  

 

END OF PAGE 1 OF 1, MSG 069A 
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22-0697 (MSG 070) EMU 3004 RESIZE FOR NICK 
Page 1 of 4 pages 
 

12 JAN 10  

OBJECTIVE: 
During EVA1, EMU 3005’s Fan had a degraded RPM signature that the MER cannot 
explain.  Currently the suit is no-go for EVA.  Therefore resize of EMU 3004 for Nick is 
required. This procedure will swap the components from EMU 3005 to EMU 3004 for 
Nick.   
 
REBA charging will be terminated to deconflict the cables running through the airlock 
with the EMU resize and to provide a REBA battery to check out the spare REBA power 
harness prior to installation. 
 
Reference Figure 1 for the final config of EMU 3004 and Figure 2 for the final config for 
EMU 3005. 
 

NOTE 
1.  Reference 1.550 EMU RESIZE (SODF: ISS EVA SYS: EMU 

MAINTENANCE) for component changeout steps. 
 
2.  Reference 5.115 EMU BARCODE LOCATION REFERENCE 

(SODF: ISS EVA SYS: REFERENCE) for barcode and EMU 
serial number locations. 

 
 3.  All stowed hardware requires a pouch OR cover installed. You 

can retrieve/stow any needed/extra pouches from A/L1D0 1.0 
CTB S/N 1163, B/C 004157J.  

 
CAUTION 

1. Remove rings and other jewelry before exposing EMU bladder. 
2. √All seals are clean and free of debris before making connections. 

 
BC 3,4  1. On MCC-H GO  
      sw MODE (two) → STOP 
 
  2. sw MAIN POWER (two) → OFF 
 
  3. STOW REBA CHARGING HARDWARE 
 
EMU 1,2   3.1  REBA/BSA Cables (two) ←|→ REBA Jumper Cables 
   
      3.2  Mate and stow REBA Jumper Cables. 
   
 BSA       3.3  REBA/BSA Cable ←|→ AUX CHARGE PORT 
   
      3.4  Stow REBA/BSA Cable in M-02 Bag. 
 
EMU 3004 4. Retrieve EMU 3004 from Columbus, 
   Install in AFT EDDA 
   Temp stow EMU 3018 
 
  5. Remove LTA restraint bag and LTA Restraint Strap 
   Temp stow for bundling EMU 3005 
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22-0697 (MSG 070) EMU 3004 RESIZE FOR NICK 
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  6. Remove LTA s/n 2075 (Waist s/n 029) 
   Temp stow 
 
  7. Remove Helmet s/n 1072 
   Temp stow  
 
EMU 3005 8. Remove Helmet s/n 1080 (lights and camera stay on helmet) 
   Temp stow 
 
  9. Remove EMU PLSS id stripes, flight patch, and national flag 
   Swap with EMU 3004 
 
  10. Remove LTA s/n 2082 (Waist s/n 039) 
   Install on EMU 3004 
 
       11. Remove Pk gloves (6E5 6261) 

Swap with arm covers on EMU 3004 
      
  12. Remove comm cap s/n 1187 (Pk1) 
   Install in EMU 3004 
   
  13. Remove wrist mirrors (two) and cuff c/l 
   Install on EMU 3004 
 
  14. Remove LiOH s/n 2003 and EMU Battery 2087 from EMU 3005 
   Install in EMU 3004.  
   Install Vent Port Plugs from EMU 3004 into EMU 3005.  
   Reference 1.515 EMU METOX/LIOH/BATTERY REPLACEMENT (SODF: 

ISS EVA SYS: EMU MAINTENANCE) 
 
  15. Remove REBA battery s/n 1008 
   Temp stow 
 
  16. Install LTA s/n 2075 (Waist s/n 029) from EMU 3004 
 
  17. Install Helmet s/n 1072 from EMU 3004, locked 
 
  18. Remove EMU 3005 from FWD EDDA 
   Install LTA restraint strap and Bag 
   Stow in Columbus 
 
  19. Install EMU 3018 in AFT EDDA, and EMU 3004 in FWD EDDA  
 
EMU 3004     20. Lower Arm Power Harness →|← Upper Arm Power Cable (both arms) 
 
  21. Verify all 3 locks are re-engaged on the arms, and verify arm cam 

positions 
 
  22. Install Helmet s/n 1080 (Pk) , locked 
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 Leak Check 
 
  23. Helmet Purge vlv – cl, locked 
 
DCM  24. sw POWER → BATT 
 
  25. PURGE vlv → cl (dn) 
 
  26. O2 ACT → PRESS, expect O2 USE HIGH msg, sw DISP → PRO 
 
  27. When SUIT P > 4.0 and stable, check with gauge, continue 
 
      28. sw DISP → STATUS, until LEAK CHECK? displayed 

               sw DISP → YES (hold for 2 seconds)  
   Follow displayed instructions 
 
  29. O2 ACT → OFF 
 
  30. PURGE vlv → op (up) 
 
  31. sw POWER → SCU 
 
  32. When SUIT P < 0.4, (compare with gauge), 
     Remove and reinstall an EMU Glove to equalize suit. 
 
  33. Remove Helmet s/n 1080 (Pk), for the REBA Power Harness R & R 

procedure 
   Temp stow 
 
  34. Remove LTA (Pk) to make the EMU easier to handle for the REBA Power 

Harness R & R procedure. 
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OBJECTIVE: 
This procedure will check out the EMU/REBA power harness on ISS (previously used for 
Orlan based EVAs). Once the cable is verified to be functional, the nonfunctional power 
cable will be removed from EMU 3004 and replaced with the station cable. 

  
DURATION: 
60 Minutes, 2 CM 
 

NOTE 
1. Location callouts are given from the perspective of a crewmember in 

the EMU. 
 
2. EDDA should be swung open to access the rear of the PLSS.  At 

any point in the procedure, the EMU can be removed from the EDDA 
for additional PLSS TMG clearance. 

 
MATERIALS: 
Kapton Tape, 2” 

 
IVA Tool Box: 
 Drawer 5: 
         Static Wrist Tether 
     Drawer 4: 
         Wire Cutters 
 
MO-2 S/N:1038  
EMU/REBA Power Harness (stowed in ziplock)  
REBA 1006.  
 
AIRLOCK: 
Retrieve either helmet with EMU TV. 
 

CAUTION 
All personal jewelry should be removed prior to 
beginning work on any EMU interfaces or sealing 
surfaces. 

 
TEST OF ISS EMU/REBA POWER HARNESS 

 
1. Inspect spare EMU power harness per the following: 

a. Legible Identification markings 
b. No obvious tears, rips, cuts etc. on sheath. 
c. No obvious damage to wire insulation. 
d. Secure mount of connectors. 
e. Inspect connectors per the following: 

   i.  Alignment marks visible/legible 
    ii.  Free of foreign debris. 

 iii. Free of bent, damaged, missing female sockets or pins. 
 iv. Free of nicks, burrs, and sharp edges. 
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2. √ sw REBA(pulltab) - OFF 
 
3. REBA Power Harness (P1)  REBA Battery (J1) 
 
4. REBA Power Harness (P2)   EMU TV 
 
5. sw REBA (pulltab) - ON 
 
6. pb EMU TV power - Press 
    √Green LED - On 
 
7. pb EMU TV power - Press 
    √Green LED - Off 
 
8. sw REBA (pulltab) - Off 
 
9. REBA Power Harness (P2)   EMU TV 
 
10. REBA Power Harness (P1)  REBA Battery (J1) 
 
11. Stow REBA and Helmet with ERCA with cover.  
 
EMU 3004 WIRE HARNESS REMOVAL  
 

  
 

Figure 0: EMU/REBA Power Harness 

P1 
(REBA) 

P4 

P3 

J5 

P2 
(EMU TV) 

54



22-0696 (MSG 071) EMU 3004 POWER HARNESS REMOVAL AND 
INSTALLATION 

Page 3 of 18 pages 
 

            

PLSS 12.  PROVIDE PLSS TMG SLACK 
 

12.1 Fully unzip rear TMG thermal cover, all the way over the top of the 
PLSS, breaking tack stitches (2 places) by hand.  Fold thermal 
cover over top of PLSS and under EDDA frame. 

 
CAUTION 

Take care when moving the EMU radio antenna as the 
orange cable (right hand side) can be damaged if 
strained. Refer to Figure 1. 

 
12.2 Lift EMU antenna pad (Figure 2) off of the velcro interface and 

pivot forward (toward neck ring) for maximum PLSS TMG access 
on left hand side of PLSS. 

 
12.3 Unzip and unsnap outboard REBA TMG (on the lower back of the 

PLSS).  Leave the zipper closed on the inboard REBA restraint 
belt. 

 
12.4 Connect static wrist tether to lower PLSS battery post (EMU 

battery).  Fully open alligator clip to securely engage post beyond 
the alligator clip-teeth. 

 
 13.  DISCONNECT EMU DATA CABLE (REAR OF PLSS) 
 
   13.1 Don static wrist tether. 
 
      13.2 EMU Power Harness P3 ←|→ PLSS (rear center).   
   To disconnect EMU Power Harness (P3) from the PLSS, use 

this technique:  Push inward on forward-most locking collar 
while rotating CCW ~ 1/3 turn to release.  If necessary, 
carefully lift fiberglass impact shield to improve access.  
Refer to Figure 1. 

      
    13.3 Doff static wrist tether.  Leave connected to battery post. 
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Figure 1 - P3 Data Cable Location 
 
 14. TMG INTERFACE SEPARATION 

Refer to Figure 2. 
 
  14.1 Unzip and unsnap left TMG tunnel. 
 
 14.2 Unsnap TMG around HUT/PLSS from bottom left (TMG tunnel) 

approximately to the top center of the neck ring. 
 
 

P3 connector 

Locking Collar 
(Double spline) 

Impact Shield - lift up 
for increased access 

Antenna Cable 
(Orange) 

} P4  

P1 
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Figure 2. - HUT/PLSS TMG Interfaces 
 
HUT 15. Inside left TMG Tunnel, open burrito (velcro pouch) to expose 

EMU voltage regulator.   
Refer Figure 2. 
 

CAUTION 
Unique LEMO connector operation: 
Retract P5A connector prior to pulling J5.  Pulling too 
hard on J5 can damage wires on voltage regulator. 

 
  16. Don static wrist tether 
 
  17. EMU Power Harness (J5) ←|→ Voltage Regulator (P5A) 

 
   To disconnect the EMU Power Harness (J5) from the voltage 

regulator use this technique:  If gap is not visible between P5A & 
J5, lightly pull out J5 connector exposing a small gap between the 
two red dots.   

   Refer to Figure 3. 
    
   Use fingernail to push P5A connector collar toward the voltage 

regulator REBA label.  With P5A retracted ~ 1/16 inch, J5 will 
release when pulled outward. 

   Refer to Figures 3 and 4.   

Left TMG 
tunnel 

Burrito 

EMU Antenna 
pad w/velcro 

released 
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Figure 3 - Voltage Regulator - Verify/establish Gap Between Red Dots 
 

 
 

Figure 4 - Voltage Regulator P5A ←|→ J5  
(Fingernail release technique - blue arrow) 

Push in on P5A 
connector collar 
(toward REBA 
label - blue arrow) 
to release J5 
connector 

If required for 
fingernail access, 

slightly pull J5 
outward to open 
gap at red dots 

Voltage 
Regulator 

J5 
connector 

REBA Label 

Push 
Direction
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18. Stow voltage regulator inside burrito and close velcro, leaving J5 end 
exposed (outside the burrito). 

 
PLSS 19 . EMU power harness P2 ←|→ EMU TV ground plug (forward/upper left 

corner of PLSS).   
  Close TMG flap over ground plug.   
 
 20. Turn TMG inside out at left shoulder of PLSS.   
  If required for TMG access, remove EMU from EDDA. 
 
 21. From inside TMG, pull J5 and P2 connectors upward thru the internal 

TMG restraint loops.   Start at the connector ends first, going loop by 
loop until you reach the stitched restraint loop location.   

   Refer to Figures 5, 6 and 7. 
 

 
Figure 5 - P2 & J5 Ends Free of PLSS TMG Restraints 

 
 
 
 

P2 

J5 

Tack Stitch 
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Figure 6 - Stitched Restraint Loop Location 
 

 
 

Figure 7 - Tack Stitching (close up view) 
 

Power 
Harness  
Sheath 

TMG 
Restraint 

Loop 

Tack Stitch 

Tack Stitch 
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 22. Using wire cutters, cut the tack stitch to free the harness.   
  Refer to Figure 8.   
  Collect all removed thread and discard (to prevent FOD in PLSS) 
 
 

 
 

Figure 8 - Cut Tack Stitching & Remove FOD 
 
 23.   Continue guiding P2/J5 connectors upward thru remaining 4 loops 

(includes the tack stitched restraint loop) 
 

 24. Remove P1 and P4 connectors from internal (left rear) PLSS TMG 
stowage pockets (labeled P1/REBA & P4/PCS) and pull upward thru last 
restraint loop. 

 
  EMU power harness should now be free of the PLSS TMG. 
 

25.   Inspect removed harness for obvious damage. 
 
                  26.   Cover all connectors on removed harness with Kapton tape.  

CAUTION 
Take care that you DO NOT inadvertently cut the EMU Power Harness 
sheath.  If necessary, sacrifice the PLSS TMG restraint loop instead. 

 

TMG 
Restraint 

Loop 

Tack Stitch 
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INSTALLING ISS REBA/EMU POWER HARNESS 
The following steps provide detailed instructions for routing the new cable in 

EMU 3004. Figure 9 provides a reference of the TMG tunnels used to 
restrain the cable. 

 

 
 Figure 9 - EMU Pwr Harness Restraints (TMG Cut Tack Stitching & Tunnels) 

Routing Viewed from Right Side of EMU 
  

 
NOTE 

Refer to Figure 9 for Wire Harness routing 
 and TMG restraints for EMU Pwr Harness 

 
27.  Position TMG to allow access to the LEFT side of the TMG interior where 

the cable is to be installed. 
 

ROUTING CABLE TO REBA 
 

28.  Route the P1/P4 connector up through the first tunnel located 
above the P4/PCS pouch 
Refer to Figure 10. 

 

Step 28 

Step 29 

Step 31 

Step 29 

Back of 
EMU 

Front of 
EMU 

1 

2 

3 

4

5

6
7

8

9

10

11

A

B

TUNNEL 
IDENTIFIER 
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               Figure 10. P1/P4 Routing 

 
 

ROUTING HARNESS OVER EMU LEFT SHOULDER 
 
 

29. Route the P2 and J5 connectors (in that sequence) up through the 
     next three tunnels, and two loops 
  Refer to Figures 11 to 15. 

 

P1/P4

TUNNEL 3 

P3 
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Figure 11:  P2 and J5 Connector Routing  

 

 
Figure 12:  P2 and J5 Connector Routing  

 

P2 

J5 

P2 

Tunnel - 4 

Tunnel - 5 

Tunnel - 6 
Tunnel - 5 (Edge View) 

J5 
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Figure 13:  P2 and J5 Connector Routing  

 

 
Figure 14:  P2 and J5 Connector Routing  

 
 

Tunnel - 6 

Tunnel - 7 

Tunnel - 8 

Tunnel - 6 
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Figure 15:  P2 and J5 Connector Routing  

(View of Top Left Shoulder - Looking Nadir) 
 

STOWING REBA CONNECTOR 
 

30. Insert the P1 and P4 connectors into their respective pouches and 
secure the Velcro 

Refer to Figure 16. 
 

 
Figure 16:  P1 and P4 Wire Routing 

 

P1 Wire Harness 
(Front) 

P4 Wire 
Harness 
(Back)

PLSS

Tunnel - 9 

Tunnel - 8 

Tunnel - 7 
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ROUTING HARNESS TO VOLTAGE REGULATOR (TMG TUNNEL LEFT 
SIDE OF EMU) 

 
31. Route the J5 connector down through the next two tunnels, then 

 through the last tunnel (trapezoid shaped). 
Refer to Figures 17 and 18.   

 
NOTE 

Do not route harness through snap strap. 
 

                          
                      Figure 17. J5 thru Tunnel 9 

 
 

 
Figure 18 - Correct Harness Routing 

Tunnel - 9 

Do not route cable 
thru this loop (A) 

Run cable thru 
this loop only 
(Tunnel 10) 

Tunnel 11 
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ROUTING HARNESS TO ERCA 
 

 32.  Route the P2 connector through the tunnel located at the upper-left-front 
of the TMG 

          Refer to Figure 19. 
 

 
Figure  19 - View of Top Left Shoulder Looking Down 

 
33.  Remove any twists in the harness. 

 
34.  Don static wrist tether (IVA Tool Box). 

 
35.  While rotating left side of PLSS TMG onto PLSS, pull J5 connector onto   

TMG exterior. 
 

CONNECTING HARNESS TO VOLTAGE REGULATOR 
 

36.  Inside left TMG tunnel, open burrito (Velcro pouch) to expose EMU 
Voltage regulator.  Connect J5 to P5A. 

Refer to Figures 3 and 4. 
 

37.  Close burrito and left TMG tunnel. 
   Refer to Figure 2. 
 

CONNECTING HARNESS TO GROUND PLUG (NEAR ERCA) 
 

38.  Pull P2 connector onto PLSS TMG exterior and mate to J2B. (WIRE   
HARNESS to ERCA Connection) 

 

P2 

TOP of PLSS 

IMPACT SHELF 

Tunnel - B 
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Figure 20 – Pump Priming Valve Finger Opening 

 
CLOSING TMG AND CONNECTING P3 

 
 39.  Pull PLSS TMG upward on left side of PLSS to re-cover top corner of 

PLSS and to allow left side zipper of rear TMG cover to just begin 
closing.   

     Refer to Figure 20. 
 

40.  Fold antenna pouch down onto velcro restraint and partially fold down flap     
on rear of PLSS to engage pump priming valve finger opening.   

Refer to Figure 20. 
 

41.  Mate EMU power harness (P3) to PLSS (near center)  
Refer to Figure 1. 

 
42.  Continue folding flap to cover rear PLSS opening.   

 

Pump 
Priming 

valve finger 
access 

Antenna 
Pouch 

69



22-0696 (MSG 071) EMU 3004 POWER HARNESS REMOVAL AND 
INSTALLATION 

Page 18 of 18 pages 
 

            

  43. FRONT TMG INTERFACE MATING 
As required, refer to Figure 2. 

 
 43.1 Secure TMG snaps and velcro around HUT/PLSS. 
 
 43.2 √HUT TMG secured over suit pressure gauge and TMG snaps 

secure around Temperature Control Valve. 
 
 43.3 Secure with Velcro the flap under O2 line on the front, left side of 

HUT/PLSS interface to secure TMG around SOP.   
  Refer to Figures 21 and 22. 
 

 
Figure 21 - Flap Opened  

 

 
Figure 22 - Flap Velcroed 

 
 44.  √TMG interfaces are smooth and free of gaps 
 

    45. BACK TMG INTERFACE MATING 
 

45.1  Engage zipper and snaps on outboard REBA TMG (lower rear of  
PLSS) 

 
  45.2  Close both left and right side zippers of the rear PLSS TMG flap 
 

Velcro Flap 
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OBJECTIVE: 
Remove ARED from NOD1O2 and reinstall in NOD3F2 
 
CREW: 
Two 
 
MATERIALS: 
2 small Ziplocks 
Nitrile Gloves (1 Pair) 
Rheolube 
Kapton Tape 
 
TOOLS: 
Sharpie 
Digital Camera 
ISS IVA Toolbox: 
Drawer 1: 

3/4" Combination Wrench 
Drawer 2: 

3/4" Deep Socket, 3/8" Drive 
7/16" Deep Socket, 3/8" Drive 
9/16" Socket, 3/8" Drive 
 (10-50 in-lbs) Trq Wrench, 1/4" Drive 
(40-200 in-lbs) Trq Wrench, 3/8" Drive 
Ratchet, 3/8” Drive 
1/4” to 3/8" Adapter 

Drawer 3: 
(200-1000 in-lbs) Trq Wrench, 3/8" Drive 

Drawer 5: 
Tape Measure 

 
 

1. DETACHING ARED FROM VIS 
1.1. Powering ARED off  

  1.1.1. ARED Display pwr → OFF 
 

1.1.2.  Instrumentation Box → OFF 
 

1.1.3.  A31p 120VDC Power Supply → OFF 
 

1.2. √UOP Power is OFF 
 

1.3. Disconnect the following cables 
 US DC Power Cable: 

P2 ←|→ UOP 
  

ARED Capacitor Cable (only one end) 
P2 ←|→ J2 (Instrumentation Box) 

 
ARED Display Cable (Instrumentation Box Connections) 

P3B ←|→ J3 (USB) 
P1 ←|→ J1 (Power) 

Refer to Figure 1. 
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Figure 1. - ARED Display, Instrumentation Box Connection Cable. 

 
1.4. Cover ARED cable connectors with Kapton Tape. 

Cover Instrumentation Box connectors with Kapton Tape. 
 

1.5. Remove, stow Multi-Use Bracket with ARED Display and Cables. 
Temporarily stow display so that it is protected from scratches and 

dings. 
 

1.6. Loosen 1/2 to 1 turn VIS Rotation Post Fasteners, (eight, four per side) 
per Figure 2 (Ratchet 3/8” Drive; 9/16" Socket, 3/8” Drive). 
 

      
Figure 2.- VIS Rotation Post Fastener Locations  

 
1.7. Decrease ARED Load to hard stop. 

√ARED Crank Handle is oriented in 3 o’clock or 9 o’clock position.   
 

1.8. Simultaneously turn both Cylinder Flywheel Valves to Open (hard stop). 
Refer to Figure 3. 

 

VIS 
Rotation 
Post 1 

2 

3 

4 

3 

1 4 

2 

72



22-0579A (MSG 072A) 2.1.425 ARED- NODE 1 TO NODE 3 RELOCATION 
(MED OPS/E22 – ALL/FIN/REAL-TIME) Page 3 of 21 pages 

10 FEB 10    

 
Figure 3. - Cylinder Flywheel Valves. 

 
1.9. Label Ziplock “VIS Rotation Post Fasteners and Washers.” 

Remove non-captive VIS Rotation Post Fasteners numbers 1 and 2 per 
Figure 2, washers (four, two per side) (Ratchet 3/8” Drive; 9/16" 
Socket, 3/8” Drive). 

Temporarily stow fasteners, washers in Ziplock. 
Tape Ziplock to Platform. 

 
1.10. Rack Main Arm to Upper Stops. 

 
1.11. Raising ARED Platform 

1.11.1. Remove Lower Stop PIP Pin (two, one per side). 
Remove Lower Stops (two, one per side). 
Reinsert Lower Stop PIP Pin into Lower Stop. 
Refer to Figure 4 

 

 
Figure 4. - Right Side Lower Stop on Platform Arm. 

 
1.11.2. Remove Platform PIP Pins (two, one per side) from Location A. 

Refer to Figure 5. 
 

Lower Stop PIP Pin  
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Figure 5. - Platform PIP Pin Locations. 

 
1.11.3. Raise Main Arm, Platform. 

 
1.11.4. Insert Platform PIP Pins (two, one per side) into location B. 

Refer to Figure 5. 
 

1.12. Remove Lower Stop PIP Pins (two) from Lower Stops (two, one per 
side). 

Straddle Lower Stop on back of frame over hole location C 
Insert larger pin of Lower Stop PIP Pin in Hole C on Frame.  
Refer to Figures 5, 6 

 

 
Figure 6.- Lower Stop Secured to ARED Frame 

 
2. REMOVING AND TRANSLATING ARED  

2.1. Remove remaining non-captive VIS Rotation Post Fasteners (four, two 
per side), washers (four, two per side) (Ratchet 3/8" Drive; 9/16" 
Socket, 3/8 Drive). 

Temporarily stow fasteners, washers in Ziplock labeled “VIS Rotation 
Post Fasteners and Washers.” 

Refer to Figure 2. 
2.2. Remove ARED from VIS. 

CM 1 

CM 2 

Larger Lower 
Stop PIP Pin in 
Location C. 

A

B

C

CM 1, 2 

Platform PIP 
Pin in Location 
B. 
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CAUTION 
During temp stow ensure ARED does not come into contact with 
Aft hatch window. 

 
2.3. Translate ARED to Node 3. 

Temp stow ARED in Aft hatch area. 
  

3. DETACHING VIS FROM SEAT TRACK INTERFACES 
 

CAUTION 
The VIS system and its components are fragile.  Any impact or kick 
loads imparted to the VIS could cause hardware damage. 

 

NOTE 
Once VIS is detached it will consist of Left VIS, Right VIS, and Yoke 
Beam as a single piece. 

 

3.1. Remove PIP Pin from top Trunnion Clamp on Left Side. 
Open Trunnion Clamp. 
Refer to Figure 7. 
 

  
 
 
 
 

Figure 7.- Trunnion Clamps and PIP Pins 
 

3.2. Remove PIP Pins (two) from bottom Trunnion Clamps on Left, Right 
Side. 

Open Trunnion Clamps. 
Refer to Figure 7. 
 

3.3. Remove Left, Right VIS with Yoke Beam from Seat Track Interfaces. 
Refer to Figure 8. 

NOD1O2 

Left Bottom 
Trunnion Clamp 

Left Seat 
Track 
Interface

Right Seat 
Track 
Interface 

Left Top 
Trunnion 
Clamp 

Right Bottom 
Trunnion Clamp 

PIP Pin 
(1 per Trunnion Clamp) 

CM 1, 2 

CM 1, 2 
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Figure 8.- Seat Track Interface,Yoke Beam Spherical Bearing, Trunnion Clamp. 

 
3.4. Close Trunnion Clamps (three). 

Reinstall PIP Pins (three) to hold Trunnion Clamps closed. 
 

3.5. Translate Left, Right VIS with Yoke Beam to Node 3. 
Temporarily stow VIS so that it is protected from inadvertent damage.  

 
4. UNINSTALLING SEAT TRACK INTERFACES 

4.1. Label Ziplock “Self-Locking Cap Nuts.” 
Loosen, remove left Self- Locking Cap Nut (three on left, two on right) 
(Ratchet, 3/8" Drive; 7/16” Deep Socket, 3/8" Drive).  

Temporarily stow fasteners, washers in Ziplock. 
Tape Ziplock to Platform. 
 Refer to Figure 9. 

 

CM 1, 2 

Trunnion 
Clamp  

PIP Pin 

Yoke Beam  

Spherical Bearing 
t

Yoke Beam  

Left Seat 
Track 
Interface 

Right Seat 
Track 
Interface 

Lower 
Trunnion 
Clamps (two) 

Upper 
Trunnion 
Clamp 

To LabTo SM Node 1
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Figure 9.- Seat Track Interface. 

 
4.2. Hold Seat Track Nut in place (3/4" Combination Wrench). 

 
4.3. Completely loosen  but do not remove Drilled Jam Nuts (three on left, 

two on right) (Ratchet, 3/8" Drive; 7/16" Deep Socket, 3/8" Drive).  
Refer to Figure 9.  
 

4.4. Loosen Seat Track Nut approximately six turns (3/4” Combination 
Wrench). 
 

4.5. Remove Left Seat Track Interface. 
Refer to Figure 9. 

Self-Locking Cap Nuts 
(three on left, two on right) 

Seat Track Nuts (three 
on left, two on right) 

Drilled Jam Nuts (three 
on left, two on right) 

Seat Track 
Nuts 

Left Seat 
Track 
Interface 

Right Seat 
Track 
Interface 

Seat Track 
Nuts 

Seat Track Nut 

Alignment 
Hole 
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4.6. Repeat steps 4.1 to 4.5 for Right Seat Track Interface. 
 

4.7. Inspect Left, Right Seat Tracks for damage 
 Photo document damage if found. 

 
4.8. Translate Seat Track Interfaces (two) to Node 3. 

 
5. ATTACHING SEAT TRACK INTERFACES 

 

NOTE 
All directional references (up, down, left, right) are with respect to front 
face of ARED (facing ARED in user position).  Refer to Figure 10. 

 

 
Figure 10.- ARED Node 3 Orientation 

 
5.1. Attach Left Seat Track Interface to the Starboard Forward Seat Track in 

Node 3, attaching bottom foot in fifth full hole position on Seat Track. 
Move sliding feet (top two) as necessary to allow bracket to seat 
properly. 

When Seat Track Interface is installed properly, it will be flush against 
Seat Track. 

√Seat track hole is completely visible through alignment hole. 
 Refer to Figures 11, 12, 13. 

Left 
(Starboard) 

Bottom 
(Zenith) 

Right 
(Port) 

Top 
(Nadir) 
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Figure 11.- Left, Right Node 3 Seat Tracks 

 

 
Figure 12.- Installation Position of Left Seat Track Interface, Lower Foot. 

Seat Track 
Interface Points 

Yoke Beam  

Left Seat Track 
Interface  

Attach 
Left Seat 
Track 
Interface 
Here 

Fifth Full Hole 
Position on 
Seat Track  

Third Full Hole 
Position on 
Seat Track  

Attach 
Right Seat 
Track 
Interface 
Here 

Nadir 

Zenith 

Stbd Port 

Zenith

Port 

Nadir

Stbd

Zenith 

Port 

Nadir 

Stbd 

Alignment Hole  

Seat Track Hole 
(Attach to fifth full 
hole position)
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Correct 

 
Incorrect 

Figure 13.- Seat Track Interface Positioning 
 

5.2. Attach Right Seat Track Interface to the Port Forward Seat Track in 
Node 3, attaching bottom foot in third full hole position on Seat Track. 

Move sliding feet (top one) in same direction as in step 5.1 to allow 
bracket to seat  properly. 

Not Flush  

No Space and flush  
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 When Seat Track Interface is installed properly, it will be flush against 
Seat Track. 

Refer to Figures 11, 13, 14. 
 
 

 
Figure 14.- Installation Position of Right Seat Track Interface, Lower Foot. 

 
5.3. Torque Seat Track Nuts (three on left, two on right) on Left, Right Seat 

Track Interfaces (two) to 13 in-lbs [(10-50 in-lbs) Trq Wrench,1/4” 
Drive; 1/4” to 3/8" Adapter 3/4" Deep Socket, 3/8” Drive]. 

Refer to Figure 9. 
 

5.4. Hold Seat Track Nut in place while torquing Drilled Jam Nuts (3/4" 
Combination Wrench). 

Tighten, torque Drilled Jam Nuts (three on left, two on right) on Left, 
Right Seat Track Interfaces to 100 in-lbs (Ratchet, 3/8" Drive; 7/16" 
Deep Socket, 3/8" Drive; (40-200 in-lbs) Trq Wrench, 3/8" Drive). 

Refer to Figure 9. 
 

5.5. Install, tighten Self-Locking Cap Nuts (three on left, two on right) 
(Ratchet, 3/8" Drive; 7/16” Deep Socket, 3/8" Drive). 

 
5.6. Photo document Seat Track Interfaces (two) attached to Node structure. 

Take a minimum of six photos:  
One overall picture of each Seat Track Interface. 
Side photograph of each Seat Track Interface (top and bottom) that 
shows the feet are properly seated on the Seat Track. 
 

6. ATTACHING LEFT, RIGHT VIS WITH YOKE BEAM TO SEAT TRACK 
INTERFACES 

6.1. On Left, Right Seat Track Interfaces, remove PIP Pins (two) from the 
lower Trunnion Clamps.  

Open clamps. 
Refer to Figure 7. 

 
6.2. Insert Yoke Beam Left side, Right side Spherical Bearings into lower 

Trunnion Clamps. 
Center Spherical Bearings as close as possible between two alignment 
markings engraved in each Trunnion. 

Right Seat 
Track Interface  

Yoke Beam 

Zenith

Port

Nadir

Stbd

Seat Track Hole 
(Attach to third full 
hole position)
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Check Yoke Beam is oriented per Figure 15. 
 

 
Figure 15. – Left, Right VIS and Yoke Beam Installed 

 

6.3. Close Trunnion Clamps (two), insert PIP Pins (two) to secure Yoke 
Beam Spherical Bearing. 

 

7. ATTACHING LEFT VIS SPHERICAL BEARING TO LEFT SEAT TRACK 
INTERFACE 

7.1. On Left Seat Track Interface, remove PIP Pin from upper Trunnion 
Clamp.  

Open clamp. 
Refer to Figure 7. 

 

7.2. Insert Left VIS Spherical Bearing into Trunnion Clamp.  
Close clamp 
Insert PIP Pin. 
Refer to Figures 7, 16. 

 
 

Figure 16.- Left VIS Spherical Bearing 
 

7.3. √Yoke Beam is parallel to closest Node 3 Footbridge by: 
Measuring distance from edge of Yoke Beam to edge of Footbridge on 
both left, right side (Tape Measure). 

 

If difference between left, right measurements > 1/2", this could indicate 
improper Seat Track Interface installation. 

Check alignment per Figure 17. 
Repeat for Left Seat Track Interface only steps 3.1 to 3.4, 4.1 to 
4.5 and 5.1 to 5.6. 

 
If difference between left, right measurements is still > 1/2" 

Notify MCC-H. 

Left VIS 
Left Spherical 
Bearing  

Yoke Beam  

Left Seat 
Track 
Interface 
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Track 
Interface 

Lower 
Trunnion 
Clamps (two) 

Upper 
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Zenith

Port 

Nadir

Stbd
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Figure 17. – Measurement Between Yoke Beam and Footbridge 

 
7.4. Photo document the Yoke Beam attached to Seat Track Interfaces 

(two). 
Take a minimum of two photos:  

One showing each Yoke Beam Spherical Bearing position in relation 
to the alignment markings. 

 
8. ATTACHING ARED TO VIS 

8.1. CM2 Don Gloves. 
 

8.2. Retrieve VIS Rotation Post Fasteners from Ziplock labeled “VIS 
Rotation Post Fasteners and Washers.” 

Apply small amount of Rheolube to threads of VIS Rotation Post 
Fasteners (eight). 
 

8.3. Position ARED to Left, Right VIS Rotation Post. 
Hold ARED in position so CM 2 can insert fasteners. 
 Refer to Figure 18. 

 
NOTE 

Platform is shown in the deployed position in Figures 18 and 20.  
During the activity it will be in a stowed configuration. 

 
 

CM 1 

Edge of 
Yoke Beam 

Edge of 
Footbridge 

Measure this 
distance for both 
left, right side
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Figure 18.- ARED Launch Stack Positioned with Left VIS 

 
8.4. Install VIS Rotation Post Fasteners numbers 3 and 4 (four, two per 

side), Washers  (four, two per side) through VIS Rotation Post into 
ARED Frame.     

Snug fasteners, but do not torque (Ratchet, 3/8 " Drive; 9/16" Socket, 
3/8" Drive). 

Refer to Figures 19, 20. 
 

VIS 
Rotation 
Post 

CM 2 

Zenith

Port 

Nadir

Stbd
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Figure19.- VIS Rotation Post.  

 
 

Insert fasteners 
in this direction 

VIS 
Rotation 
Post 

1 

2 

3 

4 

3 

1 
4 
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Figure 20.- ARED attached to Left, Right VIS. 

 
 

9. LOWERING ARED PLATFORM 
9.1. Remove Lower Stop PIP Pins from Lower Stops (two, one per side). 

Remove Lower Stops from ARED Frame. 
Reinstall Lower Stop PIP Pins into Lower Stops. 
Refer to Figures 5, 6. 

 
9.2. Hold Platform up while CM 2 completes step 9.3. 

 
9.3. Remove Platform PIP Pins (two, one per side) from location B. 

Hold Main Arm while CM 1 lowers Platform. 
 

9.4. Lower Platform. 
Refer to Figure 21. 

 
 

Platform 
VIS Rotation Post 

CM 1 

CM 2 

CM 1 

In and Out

Up and down

ARED Frame 

Rotate Right VIS 

Zenith 

Port 

Nadir 
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Figure 21. - Lower Stop Installation Location. 

 
9.5. Lower Main Arm to Upper Stops. 

 
9.6. Insert Platform PIP Pins (two, one per side) into location A. 

Refer to Figure 21. 
 

9.7. Remove Lower Stop PIP Pins (two, one per side). 
Reinstall Lower Stops (two). 
Reinsert Lower Stop PIP Pins. 
Refer to Figure 21. 

 
10. Unrack Main Arm to Lower Stops. 

 
11. Retrieve VIS Rotation Post Fasteners from Ziplock labeled “VIS Rotation Post 

Fasteners and Washers.” 
Install remaining VIS Rotation Post Fasteners (four 2 per side), Washers 
(four, two per side) through VIS Rotation Post into ARED Frame  

Snug fasteners, but do not torque (Ratchet, 3/8 " Drive; 9/16" Socket, 3/8" 
Drive). 

Refer to Figures 19, 20. 
 

12. Doff Gloves 
   

13. CHECKING VIS MOVEMENT 
13.1. Verify Left, Right VIS X-Rotation dashpots (four) are not damaged 

and/or rod is not disconnected at either end. 
   

13.2. Unlock Left, Right VIS. 
 

13.3. Verify no binding is present by sliding ARED up and down, in and out, 
and rotate around VIS Rotation Posts completely through each axis. 

Refer to Figure 20. 
 

13.4. VIS should center back close to middle without manipulation. 
Verify by Displacement Pointers. 
Refer to Figure 22. 

 

A

B

C

Lower Stop PIP 
Pin 

Platform PIP Pin 
in Location A 
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Lower Stop in 

these holes 

Lower Stop 
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Figure 22.- VIS Displacement Pointers. 
 

13.5. Photo document VIS after it recenters.   
Photos should be taken from an angle that clearly shows the location of 
the Displacement Pointers with relation to the Displacement Scales.   

Take a minimum of six photographs, one of each displacement scale. 
Photo document Left, Right VIS X-Rotation dashpots (four). 
Refer to Figure 22. 

 
13.6. Lock Left, Right VIS.   

 
14. TORQUING VIS ROTATION POST FASTENERS 

14.1. Torque Left, Right VIS Rotation Post Fasteners (eight) to 330 in-lbs 
[(200-1000 in-lbs) Trq Wrench, 3/8" Drive; 9/16" Socket, 3/8" Drive]. 

Refer to Figure 19. 
 

14.2. Photo document Left, Right VIS Rotation Posts attachment to ARED. 
 

15. EVACUATING CYLINDER-FLYWHEELS 
15.1. Move Load Adjustment Unit PIP Pins (two) to Stowage Location. 

Refer to Figure 23. 
 
 

X Rotation Z Translation  
(In and Out) 

Y Translation  
(Up and Down) 
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Figure 23.- Load Adjustment Unit PIP Pins 

 
15.2. √Cylinder Flywheel Valves (two) open.  

 
15.3. Increase load beyond 600lbs to hard stop. 

 
NOTE 

It is critical the Main Arm fully rests on Lower Stops to ensure 
complete evacuation.  If Cylinders are not completely 
evacuated, loads during exercise will be lower.   

 
15.4. Slowly, gently push Main Arm down until fully resting on Lower Stops. 

 
15.5. Tightly secure Main Arm to Lower Stops (two) with Velcro straps. 

Refer to Figure 24. 
 

 

 
Figure 24. - Main Arm Secured to Lower Stop 

 

Load Adjustment Unit PIP Pins in 
Exercise Location 

Lower Stop 

Velcro Strap 
Main Arm 

Load Adjustment Unit PIP Pins Stowage Location  
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15.6. Simultaneously turn both Cylinder Flywheel Valves to Close (hard stop). 
 

15.7. Decrease bar load to 100 lbs. 
 

15.8. Move Load Adjustment Unit PIP Pins (two) to Exercise Location. 
Refer to Figure 23. 

 
15.9. √Detents engaged. 

Refer to Figure 25. 

   
Figure 25. - Detents 

 
15.10. Remove Velcro Straps 

Stow on Lower Stops. 
 

15.11. Adjust Bar Load to 10 lbs. 
 

16. Raise Lift Bar to maximum position. 
Verify Lift Bar and Lift Bar Slide Tracks do not contact node structure. 

 
17. Install Multi-Use Bracket with ARED Display on Left Frame Seat Track. 

 
18. CONNECTING ARED ELECTRICAL CABLES 

18.1. √UOP4 Power is OFF 
 

18.2. Connect following ARED cables:  
Display Cable (Instrumentation Box Connections) 

P3B →| ←J3 (USB) 
P1 →| ←J1 (Power) 

 
ARED Capacitor Cable (only one end) 

P2 →| ← J2 (to Instrumentation Box) 
 

US DC Power Cable: 
P2 →| ←  UOP 

 
19. Transfer, deploy ARED accessories near ARED. 

26" Weight Bar 
Exercise Bench 
Heel Block 
Auxiliary Hand Grip 

Photo document deployed accessories. 

Engaged 
Not Engaged 
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20. PHOTO DOCUMENT FINAL ARED CONFIGURATION 

20.1. Photo document the following 
20.1.1. View of entire node with ARED. 

 
20.1.2. View of entire ARED from front. 

 
20.1.3. View of entire ARED 45° from front (one per side). 

 
20.1.4. Side view of entire ARED (one per side). 

 
20.1.5. Yoke Beam attachments to Seat Track Interfaces. 

Show Yoke Beam Spherical Bearing to Trunnion Clamp interface 
(one per side). 
 

20.1.6. Lower Stop installation 
Side View (one per side) 

 
20.1.7. Cable connections 

Overall view of each cable (three cables total) 
View of each cable connector interface. 

 
21. Notify MCC-H of task completion. 
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